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Background: There are several barriers for pregnant women to deliver in a health care facility. This prospective
cohort study investigated factors affecting facility delivery and reasons for unplanned place of delivery after
implementation of the safer mother programme in Nepal.
Methods: Baseline interviews using a validated questionnaire were conducted on a sample of 700 pregnant
women representative of the Kaski district in central Nepal. Follow-up interviews of the cohort were then
conducted within 45 days postpartum. Stepwise logistic regression analysis was performed to determine factors
associated with the facility delivery outcome.
Results: Of the 644 pregnant women whose delivery location had been identified, 547 (85%) gave birth in a health
care facility. Women were more likely to deliver in a health facility if they were educated especially with higher
secondary or above qualification (adjusted odds ratio (OR) 12.39, 95% confidence interval (CI) 5.09 to 30.17),
attended 4 or more antenatal care visits (OR 2.15, 95% CI 1.25 to 3.69), and lived within 30 minutes to the facility
(OR 11.61, 95% CI 5.77 to 24.04). For the 97 women who delivered at home, 72 (74.2%) were unplanned, mainly
due to quick precipitation of labour making it impossible to reach a health facility.
Conclusions: It appeared that facility delivery occurs more frequent among educated women and those who live
nearby, even though maternity services are now freely available in Nepal. Because of the difficult terrain and
transportation problem in rural areas, interventions that make maternity service physically accessible during
antenatal period are needed to increase the utilisation of health facility for child birth.
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Almost all maternal deaths occur in developing countries
[1], where the majority of women deliver at home without
skilled birth attendance. These mothers are at increased
risk from unpredictable obstetric complications, often
ending in death either at home or after transfer to a health
facility [2,3]. Many of these deaths could be avoided by the
provision of skilled care, preferably at a health care facility
[4]. Consequently, the safe motherhood programme aims
to increase the proportion of facility delivery by identifying* Correspondence: rkarkee@gmail.com
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reproduction in any medium, provided the orand overcoming barriers in the utilisation of delivery
service by pregnant women.
In Nepal, the government has promoted several inter-
ventions including the establishment of maternity waiting
homes [5], birth preparedness and complication readiness,
as well as a safer mother programme to increase the
proportion of delivery at health care facility [6]. The safer
mother programme consists of: (1) a safe delivery incen-
tive component (initiated in July 2005), that provides cash
incentives to women who deliver in a designated health
facility; and (2) provision of free delivery care for normal,
complicated, and caesarean section births (initiated in
January 2009) [7]. In spite of these efforts, 65% of women
still deliver at home [8], which presents a challenge forLtd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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Millennium Development Goal 5.
Barriers in accessing adequate obstetric care may be
classified into three delays [3,9]. The ‘first delay’ is related
to decision to seek care; the ‘second delay’ factors are
causes of delay in travelling to the facility; whereas the
‘third delay’ concerns access to care after arrival at the
health facility. Twenty factors associated with the first
two phases of delays have been identified as potential
barriers to delivery service utilisation, but they remain
inconsistent between studies [9]. This implies that deter-
minants are context specific and their effects vary from
one geographic and social setting to another. Previous
studies in Nepal were either analyses of the Demographic
Health Survey [10-13] or cross sectional studies [14-16],
conducted before implementation of the safer mother
programme.
In the present prospective cohort study, we investigate
factors affecting facility delivery and reasons for unplanned
place of delivery after implementation of the safer mother
programme in Nepal.
Methods
Study setting and location
This study was conducted in the Kaski district of the
Western Development Region of Nepal, a hilly area with
a population of 455,000 in 2010 [17]. The district is
administratively divided into 42 Village Development
Committees (VDC) and two municipalities. Geographic-
ally, the district has a central valley housing the two muni-
cipalities and a few VDCs in the urban areas. The rest of
the VDCs spread out into the rural hilly terraces. Pokhara
is the regional capital which attracts people from neigh-
bouring districts for education, employment and health
care. It has a regional government hospital, two teaching
hospitals of private medical colleges and several nursing
homes and pharmacies. The three hospitals provide free
delivery services and serve as referral centres for emergency
obstetric care. The majority of deliveries took place in
the public hospital (80%), followed by private hospitals
(16%) and birth centres (4%). In the year July 2011 to
August 2012, the public hospital received about 7500
delivery cases, of which 350 (4.6%) involved complications
and 1700 (22.6%) underwent caesarean section [18].
For the purpose of health service provision, the District
Public Health Office of Kaski has divided the rural district
into illakas. Each illaka includes several VDCs and at least
one functioning birth centre to provide free basic emer-
gency obstetric care services. Monetary incentives are
provided to women who attend the recommended four
antenatal care visits and deliver at a birth centre. Rural
areas are connected with the central urban valley by
non-gravelled roads, but transportation is infrequent
and often obstructed during the monsoon season.The government of Nepal has classified the population
into upper caste, lower caste, janajati and religious minor-
ities. ‘Upper caste’ and ‘lower caste’ people have Indo-
Aryan origin whereas ‘janajati’ refers to the Tibeto-Burman
people. In the Kaski district, about half (49%) of the
population belong to upper caste, 34% belong to janajati,
while 16% are classified as lower caste and the remaining
1% as religious minorities. The female population in the
15–49 age group is 117,500 with 13,800 expected preg-
nancies annually [17]. Our study population consisted of
all pregnant female residents who delivered during the
period December 2011 to October 2012.
Study design and participants
A community-based prospective cohort study was con-
ducted to recruit women who were 5 months or more
pregnant from the two urban municipalities. For rural areas
7 of the 13 illakas were chosen at random. Within each
selected illaka, a village that contained the birth facility
was purposely chosen. All pregnant women in that
village were invited to participate. Additional women
were recruited from another adjacent village whenever
necessary. Of the total 748 pregnant women (398 from
urban, 350 from rural) approached, 701 (380 from urban,
and 321 from rural) agreed to participate in the baseline
survey, giving an overall response rate of 93.7%.
Data collection and ethics
The study questionnaire was taken from the National
Health and Demographic Survey, an instrument that has
been widely used and validated in many countries, includ-
ing Nepal [8]. The translated questionnaire was pretested
on 50 pregnant women for cultural appropriateness, content
validity and understanding. Baseline interviews, conducted
between December 2011 and January 2012, sought infor-
mation on socio-demographic and household characteris-
tics including assets, childbirth history, knowledge and
preparedness about pregnancy and child birth, and time
to reach the nearest birth centre in rural areas and hos-
pital in urban areas. A follow-up second interview was
conducted within 45 days postpartum to obtain informa-
tion on utilisation of antenatal and delivery care service.
From the selected areas, 15 female local residents were
recruited and employed as data enumerators. All of them
had completed 10th grade education and possessed basic
knowledge on maternity issues. They were responsible for
searching and identifying pregnant women in their local-
ities, and trained by the first author to conduct the subse-
quent face-to-face interviews. The project protocol was
approved by the Human Research Ethics Committee of
Curtin University (approval number HR 130/2011),
Ethical Review Board of Nepal Health Research Council
(approval number 88/2011) and the District Public
Healcprth Office of Kaski. An information sheet was
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her signed or thumb-print informed consent. Confidenti-
ality of the information provided was maintained through-
out the study. Participants were assured of their freedom
to withdraw without any negative consequences.Statistical analysis
The main socio-demographic and maternity related vari-
ables are listed in Table 1. An asset score for socioeco-
nomic status was generated from the first component
of a principal components analysis [19], utilising survey
questions related to household assets. The asset score
was then used to develop wealth quintiles. Distance to
the nearest birth facility was estimated by the time took
(either on foot or by vehicle) to reach the facility and
categorised as less than 30 min, between 30 and 60 min,
and over 60 min. Four levels of education level was
recorded: none, primary (1-5th grade), secondary (6-10th
grade), higher secondary or above (after 10th grade). Em-
ployment status was categorised as employed (full-time
salaried job), semi-employed (wage based labour, small
business or employed aboard), and unemployed (agricul-
tural, housewife, or jobless). For caste, only 3 respondents
belonged to religious minorities and they were merged
with the janajati group to facilitate analysis.
The outcome variable was place of delivery. Univariate
statistics were first conducted to compare the profile of
participants between the home delivery and facility delivery
groups. Stepwise logistic regression analysis was then per-
formed to ascertain the determinants of facility delivery.
Independent variables considered in the regression model
were either significant factors from the univariate analysis
or plausible confounders from previous studies in Nepal
[11,15,16]. Crude and adjusted odds ratios (OR) and cor-
responding 95% confidence intervals (CI) for the facility
delivery prevalence were reported. All statistical analyses
were performed in the SPSS package version 18 [20].Results
Participant characteristics
The average gestational age of women at recruitment
was 27.9 weeks (range 16 to 38 weeks). Majority of the
participants were under 25 years of age (62%), received
primary or above education (92%), and were unemployed
(79%). More than half of them were expecting their first
child (52%), living with their extended family (64%), and
belonged to the upper caste (52%). Of the 338 women
who had given birth before, 62% had used a health facility
and 21% had some complications for the last delivery.
Almost all (98%) pregnant women had made at least
one antenatal care visit. On average, it took 62 (SD 39)
min for rural women travelled to the nearest birth centre
but only 31(SD 15) min for urban women.Facility delivery
Of the 701 baseline respondents, place of delivery was
identified for 644 (92%) women from their second inter-
view. However, 43 women were lost to follow up, 9 had
a prenatal death, and 5 delivered on their way to a facility.
About 90% of women from urban area and 78% of women
from rural area delivered in a health care facility. Among
the 547 facility deliveries, 77 (14%), 419 (76.6%) and 51
(9.3%) women delivered at birth centres, regional public
hospital and private hospitals, respectively. About 48% of
women delivered within 5 hours of reaching a health
care facility and 90% delivered within 25 hours of arrival.
Comparison between home delivery and facility
delivery groups
Table 1 presents the characteristics of the participants
by place of delivery. The two groups appeared to be differ-
ent in terms of caste, household wealth, education level
(both women and their husband), husband’s employment
status, residential location, and distance to the nearest
health facility. Moreover, a higher proportion of women in
the facility delivery group attended four or more antenatal
care visits and discussed maternity issues with family
members than their counterparts who delivered at home.
Table 2 shows the results of logistic regression analysis.
Education level, distance to the nearest health facility, and
frequency of antenatal care visits emerged as significant
determinants of facility delivery, after accounting for
the apparent collinearity between plausible confounding
factors. Women who completed the recommended four
antenatal visits were more likely to deliver at a facility than
those without (adjusted OR 2.15, 95% CI 1.25 to 3.69).
Similarly, women tended to deliver at a health facility if
they were educated especially with higher secondary or
above qualification (adjusted OR 12.39, 95% CI 5.09 to
30.17), or lived within 30 minutes to the nearest facility
(adjusted OR 11.61, 95% CI 5.77 to 24.04).
Reasons for unplanned home and facility delivery
Within the facility delivery group, 75 (13.7%) women
said they had not initially planned to deliver at a facility.
Table 3 lists the most popular reasons given for their un-
planned delivery. As expected, almost half of them
reported development of complications at home or fol-
lowing the advice of a health worker. For the 97 women
who delivered at home, 72 (74.2%) were unplanned,
mainly due to quick precipitation of labour making it
impossible to reach a health facility.
Discussion
The observed facility delivery prevalence of 85% is com-
parable to the estimate of 81% in 2010 provided by the
District Public Health Office of Kaski [17], but much
higher than the 35% facility delivery reported by the
Table 1 Characteristics of participants (n = 644) by delivery location, Kaski, Nepal, 2012
Characteristics Home delivery Facility delivery Total Chi-square test p-value
n 97 547 644
Women’s age (years) 0.640
15-19 17 (17.5%) 76 (13.9%) 93 (14.4%)
20-24 47 (48.5%) 279 (51%) 326 (50.6%)
25-40 33 (34%) 192 (35.1%) 225 (34.9%)
Parity 0.208
0 42 (43.3%) 292 (53.4%) 334 (51.9%)
1 30 (30.9%) 149 (27.2%) 179 (27.8%)
2 15 (15.5%) 73 (13.3%) 88 (13.7%)
3-7 10 (10.3%) 33 (6%) 43 (6.7%)
Women’s education level < 0.001
No education 24 (24.7%) 31 (5.7%) 55 (8.5%)
Primary 27 (27.8%) 107 (19.6%) 134 (20.8%)
Secondary 34 (35.1%) 204 (37.3%) 238 (37%)
Higher secondary or above 12 (12.4%) 205 (37.5%) 217 (33.7%)
Husband’s education level < 0.001
No education 4 (4.1%) 6 (1.1%) 10 (1.6%)
Primary 32 (33%) 93 (17%) 125 (19.4%)
Secondary 44 (45.4%) 204 (37.3%) 248 (38.5%)
Higher secondary or above 17 (17.5%) 244 (44.6%) 261 (40.5%)
Husband’s employment 0.003
Employed 7 (7.2%) 105 (19.2%) 112 (17.4%)
Semi-employed 67 (69.1%) 363 (66.4%) 430 (66.8%)
Unemployed 23 (23.7%) 79 (14.4%) 102 (15.8%)
Residential location < 0.001
Rural 64 (66%) 233 (42.6%) 297 (46.1%)
Urban 33 (34%) 314 (57.4%) 347 (53.9%)
Caste < 0.001
Lower caste 42 (43.3%) 119 (21.8%) 161 (25.1%)
Janajati 15 (15.5%) 125 (22.9%) 140 (21.8%)
Upper Caste 40 (41.2%) 301 (55.2%) 341 (53.1%)
Household wealth quintile < 0.001
1 (lowest) 39 (41.1%) 99 (18.2%) 138 (21.6%)
2 25 (26.3%) 97 (17.8%) 122 (19.1%)
3 14 (14.7%) 107 (19.6%) 121 (18.9%)
4 10 (10.5%) 114 (20.9%) 124 (19.4%)
5 (highest) 7 (7.4%) 128 (23.5%) 135 (21.1%)
Information received on pregnancy and delivery 0.790
No 23 (23.7%) 123 (22.5%) 146 (22.7%)
Yes 74 (76.3%) 424 (77.5%) 498 (77.3%)
Maternity issues discussed with family 0.014
No 47 (50%) 200 (36.6%) 247 (38.6%)
Yes 47 (50%) 346 (63.4%) 393 (61.4%)
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Table 1 Characteristics of participants (n = 644) by delivery location, Kaski, Nepal, 2012 (Continued)
Frequency of antenatal care visit 0.009
< 4 35 (37.2%) 133 (24.3%) 168 (26.2%)
≥ 4 59 (62.8%) 414 (75.7%) 473 (73.8%)
Distance to nearest health facility < 0.001
≤ 30 minutes 22 (22.7%) 355 (64.9%) 377 (58.5%)
31–60 minutes 46 (47.4%) 144 (26.3%) 190 (29.5%)
> 60 minutes 29 (29.9%) 48 (8.8%) 77 (12%)
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of facility delivery (81%) was obtained in previous stud-
ies conducted in the urban Kathmandu valley [16] and
Pokhara city [21]. Moreover, health system surveillance
data revealed an average 43% facility delivery rate with a
wide range (7% to 93%) across districts [6]. Such geo-
graphical differences in utilisation should be taken into
account when planning for service expansion and allo-
cation of resources by the government.
Women’s education level, distance to the nearest
health facility and frequency of antenatal care visits were
found to be significantly associated with the likelihood
of facility delivery. Our results are consistent with the lit-
erature [9,22]. Previous studies in Nepal had also shown
that a distance of more than one hour to the facility could
exert a negative impact on delivery service use [11], while
mothers with no education were more likely to deliver at
home [15].
Birth preparedness was high in the study district and
almost all women made at least one antenatal visits.
Health workers at the birth centres and hospitals coun-
selled women about preparation activities and danger signs
of pregnancy and delivery. Female community health vol-
unteers provided information to pregnant women in theTable 2 Determinants of facility delivery from backward step
Crude OR (95% CI)
Women’s education level
No education 1
Primary 3.07 (1.55, 6.05)
Secondary 4.64 (2.43, 8.85)
Higher secondary or above 13.22 (6.0, 29.11)
Frequency of antenatal care visit
< 4 1
≥ 4 1.84 (1.16, 2.93)
Distance to nearest health facility
≤ 30 minutes 9.74 (5.18, 18.32)
31–60 minutes 1.89 (1.07, 3.33)
> 60 minutes 1communities and encouraged them to use the nearest
health facility for delivery [23].
Apparently, demographic factors such as age, parity,
household wealth and caste became non-significant in
the stepwise regression model, even though they appeared
to be plausible predictors of facility delivery in the univari-
ate analysis as well as previous studies in Nepal [15,16] or
other countries [24-29]. Firstly, these factors are highly
correlated with the women’s education level. Secondly, the
discrepancy in results might be due to the introduction of
incentive scheme and the provision of free delivery care
after implementation of the safer mother programme. In
the past few years, maternity services have reached out
to different social strata with regards to age, wealth and
caste. Similar effects have been reported by studies in
Burkina Faso [30] and Ghana [31] after the reduction of
user fees. Indeed, data from the District Public Health
Office of Kaski showed that facility utilisation increased
from 49% in 2008 to 72% in 2009 and 81% in 2010. In-
creases in facility delivery have also been observed in
other districts of Nepal [7].
Because of the hilly landscape, poor or non-existent
roads and the absence of systematic transport in rural
areas, distance remains as the major obstacle to use awise logistic regression, Kaski, Nepal, 2012













Table 3 Most important reasons for unplanned delivery, Kaski, Nepal, 2012
Unplanned facility delivery (n = 75) Unplanned home delivery (n = 72)
Reasons Frequency Reasons Frequency
Developed complications at home 32 (42.7%) Labour too quick to reach health facility 53 (73.6%)
On health worker’s advice 33 (44%) Lack of transport or nearby facility 8 (11.1%)
On friends or neighbours’ advice 10 (13.3%) No one to accompany to facility 4 (5.6%)
Family custom 7 (9.7%)
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availability of transport affect the timely utilisation of
delivery services. The main reason behind unplanned
home birth was quick precipitation of labour, followed
by lack of transport or nearby facility, similar to other
studies in Nepal [16,21] and India [27].
There are several options to be considered to further
increase the rate of facility delivery. One possibility is to
establish more birth centres. However, building new or
upgrading existing facilities that can provide comprehen-
sive emergency obstetric care within easy reach of every
rural woman is unlikely to be a feasible solution for
Nepal in the foreseeable future. An arrangement for
rapid transportation in rural areas, which help women to
reach a rural birth centre or a nearby hospital quickly,
also poses as a challenging logistic problem due to the
difficult terrain and resource constraints.
Maternity waiting homes at or near the health facility
may offer a viable option particularly for women residing
in remote areas, whereby they could arrive early before
the due date and wait for their delivery. Maternity
waiting homes have been used in other countries but
they generally differ in structure and provision of services,
resulting in varying degrees of success [32]. Although
maternity waiting homes had been constructed and in-
troduced in rural west Nepal, they were not utilised effect-
ively by pregnant women, possibly due to unawareness
of their availability and/or lack of adequate facilities [5].
Improving and increasing maternity waiting homes may
be an acceptable and affordable way to enhance the
facility delivery rate and should be further investigated.
Several issues should be considered when interpreting
the findings. The present study was conducted on mostly
literate, young, nulliparous women, in a district of Nepal
which has a relatively high adult literacy rate of 66.8% and
ranks third in terms of the human development index
amongst the 75 districts in Nepal [33]. This might limit
the generalizability of our findings to the whole country.
Selection bias could not be ruled out because all partici-
pants were voluntary. Our recruitment process, neverthe-
less, ensured that they were representative of the pregnant
women population in the entire catchment region of Kaski
district. Moreover, to improve the accuracy of their
responses, face-to-face interviews were conducted byfemale data enumerators who were residents of the se-
lected areas and thus aware of the local context and issues.Conclusions
In this study, women’s education level, frequency of
antenatal care visits, and distance to the nearest health
facility were found to be significant determinants of fa-
cility delivery, even though maternity services are now
freely available in Nepal, suggesting that such services
are more likely to be utilised when they are nearby. Be-
cause of the difficult terrain and transportation problem
in rural areas, interventions that make maternity service
physically accessible during antenatal period are needed
to increase the utilisation of health facility for child birth.
In particular, the option of offering maternity waiting
homes for women close to delivery should be considered
for further investigation.
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